We report an extremely rare case of isolated fracture of the volar rim of lunate fossa which extends into the sigmoid notch, resulting in distal radioulnar joint (DRUJ) and radiocarpal joint instability. This fracture is easily missed with radiography alone in emergency setting, and should not be treated with casting due to DRUJ instability. (Hong Kong j.emerg.med. 2015;22:118-120) DRUJ X DRUJ
Introduction
We report an extremely rare case of isolated fracture of the volar rim of lunate fossa which extends into the sigmoid notch, resulting in distal radioulnar joint (DRUJ) and radiocarpal joint instability. This isolated fracture is shearing in nature, in contrast to the avulsion fracture previously reported in literature.
Case
A 44-year-old right-handed man sustained a fall while riding bicycle downhill at about 30 km/h. He landed on left side of his body and injured his left wrist. The exact mechanism of injury was not clear. Physical examination showed tenderness over left distal radius without deformity. Median nerve was intact. On rocking the distal radioulnar joint, there was dorsal instability of the ulnar head with tenderness at the DRUJ (Figure 1 ).
X-rays showed a suspected fracture of lunate fossa of the distal radius with slight increase in dorsal displacement of ulnar head. Further investigation by computed tomography (CT) scan revealed a fracture of volar rim of the lunate fossa with intra-articular involvement of radiolunate joint and DRUJ. This shearing fracture extended to metaphyseal region which was different from depressed fracture in die-punch injury. The fracture extended to the middle of the sigmoid notch while the scaphoid fossa was intact. Volar subluxation and ulnar translation of the lunate was noted. The ulnar head was displaced dorsally, which correlated with the clinical finding of dorsal instability of DRUJ (Figure 2 ).
Open reduction and internal fixation were performed with a limited-contact dynamic compression plate (LC-DCP) to buttress and fix the volar rim fragment. The volar distal radioulnar and radiolunate ligaments were found attaching to the fragment. Postoperatively, he had almost full recovery of the range of movement and grip power.
Discussion
Distal radius fracture involving lunate fossa is commonly seen in clinical practice. It usually presents as either isolated die-punch fracture, volar Baron's fracture or part of a comminuted distal radius fracture.
The classical volar Barton's fracture accounts for 1.3% of all distal-end radius fractures. 1 It is caused by a shearing force after high energy injuries and is characterised by fracture of the volar margin of the distal radius involving both the scaphoid and lunate fossae, with volar and proximal subluxation of the carpus. 2 Our case was different from the volar Barton's fracture because only the volar rim of lunate fossa was involved. Biomechanically, the volar rim of the lunate fossa endures a higher loading force than the scaphoid fossa does in the functional position of the wrist, as shown by the higher subchondral bone density on computer tomography osteoabsorptiometry.
3 Anatomically, the volar rim of lunate fossa has a 3 mm projection anterior to the flat volar surface of distal radius (equivalent to 16% of dorsal-volar height of lunate fossa), making it vulnerable to shearing force. 4 As a result, we postulated that shearing loading force applying at the wrist in a functional position had led to this unique fracture.
Apergis et al reported three similar cases of isolated fracture of the ulno-palmar distal radius (which were equivalent to volar rim of the lunate fossa in our case), that did not extend to the sigmoid notch, were associated with radiocarpal joint instability (but not distal radioulnar joint instability). 5 The fracture fragments were relatively small and all radiocarpal ligaments were found to be intact during operation. Therefore, these three cases were classified as avulsion fracture of the short radiolunate ligament. Notably in our case, the fracture extended into the sigmoid notch, causing instability of distal radioulnar joint, in addition to radiocarpal joint instability. To our knowledge, there is no similar case ever reported in the English literature.
In Apergis' series, two cases of isolated fracture of the ulno-palmar distal radius with more substantial fragments were also reported and classified as shearing fracture due to their tangible size. 5 They did not extend into the sigmoid notch as our case and therefore DRUJ instability was not demonstrated.
Among various classification systems for intra-articular fractures of distal radius, Melone's classification is the most well known in relation to involvement of lunate fossa. Unfortunately, our case could not be fully described by Melone's classification. Other classifications, such as Müller AO and Fernandez, consider the volar rim of distal radius as a whole, even though our case could be considered as a variant of AO 23-B3.1 or Fernandez Type II shearing fracture.
Based on the study of Apergis et al, 5 we propose a new classification for isolated lunate fossa volar rim fracture, which is distinguished by the stability of radiocarpal joint (RCJ) and DRUJ and risk of DRUJ osteoarthritis:
• Type I -Avulsion fracture, with unstable RCJ; no risk of DRUJ osteoarthritis
• Type II -Shearing fracture, involving the sigmoid notch, with both unstable RCJ and DRUJ; high risk of DRUJ osteoarthritis
Concerning treatment of this unstable fracture fragment, it has been reported that good reduction of the small volar lunate fragment would determine the stability of comminuted distal radius fractures after plating. 6 Furthermore, slight displacement of this fragment after fixation may lead to posttraumatic arthritis and radiocarpal subluxation. 7 Perfect reduction, fixation and buttressing with plating were therefore necessary in our type II shearing fracture, which involved the sigmoid notch, to prevent DRUJ arthritis and to reconstitute DRUJ stability.
Conclusion
Isolated fracture of the volar rim of lunate fossa is rare but easily missed without computer tomography in emergency setting. Perfect reduction and fixation were necessary to prevent DRUJ arthritis and to reconstitute DRUJ stability.
